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TORQUE RESISTANT FASTENING 
ELEMENT 

RELATED APPLICATIONS 

This application is a continuation-in-part application of 
US. Ser. No. 10/714,265 ?led Nov. 14, 2003 noW abandoned 
and Ser. No. 10/271,480 ?led Oct. 16, 2002 now US. Pat. No. 
7,179,034. 

FIELD OF THE INVENTION 

This invention relates to a fastener or fastening element 
having a tubular barrel portion and an integral radial ?ange 
portion opposite the free open end of the tubular barrel por 
tion for attachment to a metal panel, Wherein the tubular 
barrel portion is deformed to form a mechanical interlock 
With the panel. More speci?cally, this invention relates to a 
fastener element having a plurality of circumferentially 
spaced radial projections on the radial ?ange portion to 
improve the torque resistance of the fastener element folloW 
ing installation in a panel. 

BACKGROUND OF THE INVENTION 

Self-piercing and clinching fasteners, such as nuts, Were 
developed by a predecessor in interest of the Applicant (Mul 
tifastener Corporation) more than 50 years ago as disclosed, 
for example, in US. Pat. No. 2,707,322. Self-piercing and 
clinching nuts are attached to a metal panel typically in a die 
press Which may also be used to simultaneously form the 
panel, Wherein an installation head is typically attached to the 
upper die platen of the die press and a die member or die 
button is attached to the loWer die platen of the die press. In 
the case of a self-piercing nut, a projecting pilot portion 
pierces an opening in the panel upon closing of the die press 
and a projecting pilot portion of the pierce nut is then received 
through the pierced panel opening and clinched to the panel. 
The same fastener may be utiliZed as a clinch nut by preform 
ing an opening or prepiercing the panel. The term “self 
attaching” fastener is utiliZed herein as generic to self-pierc 
ing and self-clinching fasteners. 
More recently, self-attaching male and female fasteners 

Were developed having a tubular barrel portion and a radial 
?ange portion as disclosed, for example, in US. Pat. No. 
4,555,838 also assigned to the predecessor in interest of the 
Applicant. The self-attaching fasteners disclosed in this 
patent include a tubular barrel portion and a radial ?ange 
portion that is integral With the tubular barrel portion opposite 
the free open end of the tubular barrel portion. The self 
attaching male fasteners are installed in a die press as 
described above, Wherein the loWer die platen typically 
includes a die button having a panel supporting surface, a 
central die post, and an annular die cavity surrounding the 
central die post. The annular die cavity includes a semi 
circular annular bottom surface, a radial lip portion at an outer 
extent of the semi-circular bottom surface, and a generally 
frustoconical surface extending from the radial lip portion to 
the end surface of the die button. In certain applications, 
hoWever, it is preferable to eliminate the outer frustoconical 
surface and the radial lip portion as disclosed in the above 
referenced US. patent application Ser. No. 10/714,265. 

It is important in most applications of self-attaching fas 
teners to prevent rotation of the fastener relative to the metal 
panel in Which it is installed. As Will be understood, the 
self-attaching fastener element may be a male fastener having 
an integral shank portion or a female fastener having a bore 
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2 
and, folloWing attachment of the fastener element to a panel, 
a second fastener is threaded onto or into the self-attaching 
fastener element of this invention, typically With a torque 
Wrench. Thus, the self-attaching fastener must be able to 
Withstand the torque applied to the fastener during attachment 
of a second fastener to the self-attaching fastener. Further, in 
certain applications, additional torque may be applied to the 
self-attaching fastener depending upon the application. 

Various attempts have been made to improve the torque 
resistance of self-attaching fasteners of the type disclosed in 
the above-referenced US. Pat. No. 4,555,838. Initially, anti 
rotation protrusions or nubs Were provided either on the barrel 
portion or on the radial ?ange portion adjacent the barrel 
portion as disclosed, for example, in US. Pat. No. 4,810,143, 
also assigned to the assignee of the predecessor in interest of 
the assignee ofthis application. US. Pat. No. 5,020,950, also 
assigned to the predecessor in interest of the assignee of this 
application, discloses a self-attaching fastener element of the 
type disclosed herein having a plurality of spaced pockets in 
the outer edge of the ?ange portion adjacent the barrel por 
tion. There remains, hoWever, several problems associated 
With the use of pockets in the ?ange as disclosed in US. Pat. 
No. 5,020,950, including Wear of the die surfaces Which form 
the pockets, such that the pockets are not alWays fully formed 
in the ?ange portion resulting in insu?icient torque resis 
tance. Second, the self-attaching fastener and panel assembly 
is press sensitive. That is, the panel metal may not be fully 
deformed into the pockets and thus the torque resistance Will 
be inadequate. Further, the pockets form stress risers in the 
panel Which canbecome a source of failure of the fastener and 
panel assembly. Finally, the use of pockets in the ?ange 
portion may provide insuf?cient torque resistance, particu 
larly Where extreme torque resistance is required. 

Further attempts to solve this problem are disclosed in US. 
Pat. No. 5,868,535, also assigned to the predecessor in inter 
est of the assignee of this application. This patent discloses a 
radial ?ange portion having a radial surface de?ning spaced 
concave surfaces separated by an outer cylindrical surface. 
During installation of the self-attaching fastener element in 
the panel, the barrel portion is deformed radially outWardly 
and upWardly to provide a U- shaped channel that receives the 
edge of the panel adjacent the opening in the panel. The radial 
?ange portion deforms the panel doWnWardly into the 
U-shaped channel, thereby securing the self-attaching fas 
tener element to the panel. The outer cylindrical surfaces 
further deform the panel providing an interaction betWeen the 
radial ?ange portion and the panel Which increases the torque 
resistance of the fastener element in the panel. Although the 
arcuate design of the radial ?ange portion disclosed in US. 
Pat. No. 5,868,535 increases the torque resistance and the 
arcuate con?guration is bene?cial to deforming the panel due 
to the smooth transition of its arcuate shape, the torque resis 
tance provided by this self-attaching fastener is still insu?i 
cient for certain applications. 

Finally, US. Pat. No. 5,644,830, also assigned to the pre 
decessor in interest of the assignee of this application, dis 
closes self-attaching fastener elements for forming an elec 
trical connection betWeen the fastener and a metal panel, 
Wherein the disclosed embodiments (FIGS. 15 to 19) include 
radial projections Which bite into the metal panel during 
installation to form an electrical contact betWeen the fastener 
and the metal panel. As Will be understood, the disclosed 
embodiments of the radial projections Will provide some 
improvement in torque resistance. HoWever, the con?gura 
tion of the radial teeth disclosed in this patent Will shear the 
panel under the torque load encountered in many applica 
tions. There remains, therefore, a long felt need to provide 
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improved torque resistance for self-attaching fasteners of the 
type disclosed herein Which is provided by the self-attaching 
fastener element of this invention, particularly self-attaching 
fastener elements including a tubular barrel portion and a 
radial ?ange portion, Wherein the tubular barrel portion is 
deformed to form a mechanical interlock during installation 
of the fastener element in a metal panel. 

SUMMARY OF THE INVENTION 

As set forth above, the self-attaching fastener element of 
this invention includes a tubular barrel portion having a free 
open end a radial ?ange portion integral With the tubular 
barrel portion opposite the free open end. The self-attaching 
fastener of this invention may be a male fastener having a 
shank portion integral With the radial ?ange portion, Wherein 
the shank portion may be threaded, or a female fastener hav 
ing a bore through the radial ?ange portion coaxially aligned 
With the tubular barrel portion, Wherein the bore may be 
internally threaded. The fastener element of this invention 
may also be utiliZed as a self-piercing fastener, Wherein the 
panel is pierced during installation and the barrel portion is 
received through the pierced panel opening and deformed in 
a die button to form a mechanical interlock betWeen the 
self-attaching fastener and the panel or the panel may be 
prepierced and the barrel portion is clinched to the panel as 
described above. 

The outer surface of the radial ?ange portion of the self 
attaching fastener element of this invention includes a plural 
ity of circumferentially spaced radial proj ections each includ 
ing an outer surface having a diameter greater than the tubular 
barrel portion and the panel is incrementally deformed radi 
ally inWardly into the recesses betWeen the radial projections 
by the die button during installation and thus provide torque 
resistance. In a preferred embodiment of the self-attaching 
fastener element of this invention, the outer surface of the 
radial ?ange portion betWeen the circumferentially spaced 
radial projections has a greater circumferential Width than a 
circumferential Width of the outer surface of the radial pro 
jections providing further improved torque resistance as the 
panel is deformed betWeen the circumferentially spaced 
radial projections. In a more preferred embodiment of the 
self-attaching fastener element of this invention, the circum 
ferential Width of the radial ?ange portion betWeen the cir 
cumferentially spaced radial projections is at least tWice the 
circumferential Width of the outer surface of the radial pro 
jection, providing further improved torque resistance. Fur 
ther, in a preferred embodiment of the self-attaching fastener 
element of this invention, the circumferentially spaced radial 
projections each include opposed planar generally radial side 
surfaces extending from the outer surface of the radial ?ange 
portion to the outer surface of the circumferentially spaced 
radial projections, such that the side Walls are generally per 
pendicular to a circumferential rotation about the longitudinal 
axis of the tubular barrel portion and the radial ?ange portion, 
providing optimal torque resistance as torque is applied to the 
fastener element folloWing installation. That is, the planar 
generally radial side surfaces or faces of the circumferentially 
spaced radial projections is generally perpendicular to the 
torsional force applied to the self-attaching fastener element, 
providing optimal torque resistance. HoWever, the circumfer 
entially spaced radial projections may still sheer under 
extreme torsional load and thus in a preferred embodiment of 
the self-attaching fastener element of this invention, the cir 
cumferential Width of the outer surface of the radial projec 
tions is greater than the radial length of the radial projections 
and in a more preferred embodiment, the circumferential 
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4 
Width of the outer surface of the radial projections is at least 
tWice the radial length, providing improved strength for the 
radial projections under torsional load. 

This application discloses three embodiments of the self 
attaching fastener element of this invention. In the ?rst dis 
closed embodiment, the radial projection of the planar gen 
erally radial side surfaces of the circumferentially spaced 
radial projections extend through the longitudinal axis of the 
radial ?ange portion. In the second preferred disclosed 
embodiment of the self-attaching fastener of this invention, 
the opposed planar generally radial side surfaces of adjacent 
circumferentially spaced radial projections are parallel form 
ing channel-shaped recesses betWeen the adjacent circumfer 
entially spaced radial projections. In the third disclosed 
embodiment of the self-attaching fastener element of this 
invention, the opposed planar generally radial side faces of 
each of the circumferentially spaced radial projections are 
parallel. As Will be understood, the opposed planar radial side 
faces of each of the disclosed embodiments is generally radial 
and thus substantially perpendicular to a torsional force 
applied to the self-attaching fastener folloWing installation in 
a panel and thus provides signi?cantly improved torsion 
resistance over the prior art. 

Testing of the torque resistance of the self-attaching fas 
teners of this invention indicates that the force required to turn 
or rotate the fastener in a metal panel is about tWice the force 
required for the prior art self-attaching fasteners described 
above and meets or exceeds the speci?cations provided by the 
automotive industry for such applications. As Will be under 
stood, various modi?cations may be made to the self-attach 
ing fastener element of this invention Within the purvieW of 
the appended claims and the folloWing description of the 
preferred embodiments and the appended drawings are for 
illustrative purposes only and do not limit the scope of this 
invention except as set forth in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an end perspective vieW of one preferred embodi 
ment of the self-attaching fastener element of this invention; 

FIG. 2 is an end vieW of the fastener element shoWn in FIG. 

1; 
FIG. 3 is a partial side cross-sectional vieW of the self 

attaching fastening element shoWn in FIGS. 1 and 2; 
FIG. 4 is an exploded side partially cross-sectioned vieW of 

the self-attaching fastener shoWn in FIGS. 1 to 3 aligned for 
installation in a panel With a die member and a driving mem 

ber; 
FIG. 5 is a side partially cross-sectioned side vieW of the 

self-attaching fastener element shoWn in FIGS. 1 to 4 during 
installation of the self-attaching fastener element in a panel; 

FIGS. 6 to 14 are side cross-sectional vieWs of the self 
attaching fastener and die member of FIGS. 1 to 5 illustrating 
the sequence of installation of the self-attaching fastener ele 
ment of this invention; 

FIG. 15 is a top vieW of the embodiment of the self-attach 
ing fastener element illustrated in FIGS. 1 to 3 folloWing 
installation in a panel as shoWn in FIG. 14; 

FIG. 16 is a partially cross-sectioned side perspective vieW 
of the self-attaching fastener and panel assembly illustrated in 
FIG. 15; 

FIG. 17 is a top cross-sectional vieW of an alternative 
embodiment of the self-attaching fastener element of this 
invention; 

FIG. 18 is a top vieW of a third alternative embodiment of 
the self-attaching fastener element of this invention; 
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FIG. 19 is a top perspective vieW of an alternative embodi 
ment of the self-attaching fastener of this invention in the 
form of a female fastener; 

FIG. 20 is a top vieW of the female self-attaching fastener 
element illustrated in FIG. 19; and 

FIG. 21 is a side partially cross-sectioned vieW of the 
female self-attaching fastener element illustrated in FIGS. 19 
and 20. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As set forth above, this invention relates to improved self 
attaching fastener elements having signi?cantly improved 
torque resistance. As Will be understood by those skilled in 
this art, the drawings illustrate preferred embodiments of the 
self-attaching fastener element of this invention, but are not 
limiting except as set forth in the appended claims. Although 
the ?gures illustrate that the self-attaching fastener of this 
invention may be utiliZed as a self-piercing fastener element, 
the invention is not limited to self-piercing fasteners and the 
self-attaching fastener of this invention may also be utiliZed 
as a self-clinching fastener, Wherein the opening through the 
panel is prepierced or preformed. 

FIGS. 1 to 3 illustrate a ?rst embodiment of the self 
attaching fastener of this invention generally shoWn at 20 in 
the form of a male self-attaching fastener having a threaded 
shank portion 22, although the shank portion may also be 
unthreaded. In the embodiment of the self-attaching fastener 
20 illustrated in FIGS. 1 to 3, the fastener includes a radial 
?ange portion 24 integral With the shank portion 22 and a 
tubular barrel portion 26 integral With the radial ?ange por 
tion 24. In a preferred embodiment, the tubular barrel portion 
26 is coaxially aligned With the radial ?ange portion 24 and 
the shank portion 22 about a longitudinal axis “x” as shoWn in 
FIG. 2. In the disclosed embodiment, the tubular barrel por 
tion 26 includes a cylindrical external or outer surface 28 and 
a cylindrical internal surface 30 as best shoWn in FIG. 3. The 
tubularbarrel portion includes a free open end 32 opposite the 
radial ?ange portion 24 including an arcuate annular outer 
bearing surface 34 and a chamfered internal surface 36 Which 
interact to pierce a panel 50 shoWn in FIG. 4 and described 
beloW. As described further in the above-referenced US. Pat. 
No. 4,555,838, the chamfered piercing surface 36 centers the 
fastener on the die button during installation and pierces an 
opening in the panel having a diameter less than the external 
diameter of the cylindrical outer surface 28 of the tubular 
barrel portion 26. As set forth above, hoWever, the embodi 
ments of the self-attaching fastener elements disclosed herein 
may also be utiliZed as a self-clinching fastener, Wherein the 
opening through the panel is preformed. 

The radial ?ange portion 24 includes an annular planar 
bearing surface 38 surrounding the shank portion 22 and an 
outer circumferential surface 40 circumscribing the planar 
bearing surface 38. The circumferential outer surface 40 of 
the radial ?ange portion of the embodiments of the self 
attaching fastener element of this invention further includes a 
plurality of radial projections 44 extending from the outer 
surfaces 42 of the radial ?ange portion betWeen the radial 
projections 44. In one preferred embodiment, the outer sur 
faces 42 of the radial ?ange portion 40 betWeen the radial 
projections 44 are planar and generally perpendicular to a 
radius through the longitudinal axis “x” as best shoWn in FIG. 
2. Each of the radial projections 44 include opposed planar 
generally radial side faces or Walls 45 Which extend generally 
perpendicular to a force that is tangential to the circumference 
of rotation and is thus perpendicular to a torsional force 
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6 
resulting from threading a nut or female fastener on the shank 
portion 22 folloWing installation of the self-attaching fastener 
20 in a panel 50 as described beloW. In the embodiment of the 
self-attaching fastener 20 shoWn in FIGS. 1 to 3, a radial 
projection of the planar generally radial side surfaces 45 
extends through the longitudinal axis “x” as shoWn by diam 
eter lines “b” in FIG. 2. HoWever, as described beloW With 
reference to FIGS. 17 and 18, the planar side faces 45 may 
also be parallel. 

In the embodiment of the self-attaching fastener 20 illus 
trated in FIGS. 1 to 3, the outer surfaces 46 of the radial 
projections 44 are cylindrical, but may also be planar. In a 
preferred embodiment of the self-attaching fastener of this 
invention, the circumferential Width Wl of the outer surface 
42 of the radial ?ange portion 24 betWeen the radial projec 
tions 44 is substantially greater than the circumferential Width 
W2 of the outer surface 46 of the radial projections as shoWn 
in FIG. 2 and more preferably the circumferential Width W 1 of 
the outer surfaces 42 is at least tWice the circumferential 
Width W2 of the outer surfaces 46 of the radial projections 44. 
Further, in a preferred embodiment, the radial length “L” of 
the radial projections 44 is less than the circumferential Width 
W2 of the radial projections 44 providing additional strength 
for the radial projections 44, as described above, and in a 
preferred embodiment, the circumferential Width W2 is at 
least tWice the circumferential length L. As shoWn in FIG. 2, 
the planar generally radial side faces 45 also de?ne an angle 
“c” With the planar outer surfaces 42 of the radial ?ange 
portion 24 Which in this embodiment de?nes an obtuse angle, 
such that the planar radial side faces 45 are aligned generally 
perpendicular to a circumference of rotation about the axis 
“x” of the tubular barrel portion 26 and the radial ?ange 
portion 24. Thus, each planar radial side wall or face 44 
provides an optimum resistance to torsional force, preventing 
rotation of the self-attaching fastener element 20 relative to a 
panel folloWing installation, as noW described. 
The embodiments of the self-attaching fastener elements 

of this invention are adapted for mass production applications 
in a die press, such as used by the automotive industry to 
install such fasteners in sheet metal parts, including brackets, 
body panels and the like. Such sheet metal parts may also be 
simultaneously formed in the die press. One or a plurality of 
self-attaching elements 20 of this invention may be installed 
in a sheet metal panel or plate 50 With each stroke of the die 
press, Wherein an upper platen of the die press typically 
includes an installation head having a reciprocating plunger 
52 and a loWer die platen includes a female die member or die 
button 54 as shoWn in FIG. 4. A suitable installation head is 
more fully described in the above-referenced US. Pat. No. 
4,555,838. 
The reciprocating plunger 52 shoWn in FIG. 4 includes a 

cylindrical bore 56 Which receives the shank portion 22 of the 
self-attaching fastener 20. An annular end or driven surface 
58 of the plunger is con?gured to be received against the 
planar annular bearing face 38 of the radial ?ange portion 24 
as shoWn in FIG. 4, et. seq. The female die button 54 disclosed 
in more detail in FIG. 5 includes a planar end bearing surface 
60 Which supports the panel 50 during installation of the 
self-attaching fastener 20 and the panel 50 is preferably 
clamped to the die button 54 during installation. The die 
button 54 includes an annular die cavity 62 Which, in the 
disclosed embodiment, includes an annular semi-circular 
bottom surface or Wall 66 and a frustoconical outer side Wall 
68 extending tangentially from the semi-circular bottom Wall 
66 to the bearing face 60. In the disclosed embodiment, a 
radial edge 70 de?nes an intersection of the bearing face 60 
adjacent to the frustoconical outer side Wall 68. The frusto 
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conical outer side Wall de?nes a smooth continuous surface 
extending tangentially from the annular semi-circular bottom 
surface 66 at an included angle shoWn in FIG. 5 at “d” Which 
is generally betWeen six and 10 degrees. The radial edge 70 
joining the frustoconical outer side Wall 68 and the bearing 
surface 60 preferably includes a radius having a diameter less 
than about 0.04 inches. An outer surface 76 of the central die 
post 64 may include staking cavities (not shoWn) to retain a 
slug pierced from the panel 50 as disclosed in the above 
referenced U.S. Pat. No. 5,056,207. If the self-attaching fas 
tener element 20 is not of the self-piercing type, an aperture 
(not shoWn) is formed in the panel 50 prior to installation of 
the self-attaching fastener in a panel. 
As shoWn in FIG. 4, the self-attaching fastener 20, recip 

rocating plunger 52 and the die button 54 are aligned by the 
installation apparatus or “head” (not shoWn) along the longi 
tudinal axis “x” prior to installation. In the method of instal 
lation disclosed in FIGS. 5 to 14, the self-attaching fastener 
20 is utiliZed as a self-piercing fastener as noW described. 
FIG. 5 illustrates the initial step in the installation sequence of 
the self-attaching fastener element 20 in a panel 50. The 
annular driving end face 58 of the reciprocating plunger 52 is 
?rst driven against the annular bearing face 38 of the radial 
?ange portion 24, Which drives the free open end 32 of the 
barrel portion 26 against the panel 50. The force of the free 
end 32 of the barrel portion 26 against the panel 50 deforms 
the panel into the die cavity against the end surface 76 of the 
die post 64 around the radial edge 70 of the open free end 32 
of the internal chamfered piercing surface 36 forming a gen 
erally frustoconical panel portion 51 in the die cavity 62 as 
shoWn in FIG. 5. 

FIGS. 6 to 14 illustrate the sequence of installation of the 
self-attaching fastening element 20 in the panel, Wherein the 
reciprocating plunger 52 is replaced by an arroW 52a for 
clarity. As shoWn in FIG. 2, the chamfered internal piercing 
surface 36 cuts the panel 50 against a circular outer sharp 
piercing edge 74 of the central die post 64 as shoWn in FIGS. 
6 and 7 until a circular slug 50a is cut from the panel as shoWn 
in FIG. 8. An edge portion of the panel portion 50b adjacent 
the pierced panel slug 50a is then received against the cylin 
drical external surface 28 of the tubular barrel portion 26 as 
shoWn in FIGS. 8 and 9. Simultaneously, the external surface 
28 of the barrel portion 26 draWs the panel portion 50b into the 
annular die cavity 62. The cylindrical internal surface 30 of 
the tubular barrel portion 26 is then received against the 
frustoconical outer side Wall 68 of the die post 64 as shoWn in 
FIG. 9 and sequentially against the semi-circular bottom Wall 
66 as best shoWn in FIG. 10. Upon engagement of the open 
free end 32 of the tubular barrel portion 26 With the semi 
circular bottom Wall 66, the tubular barrel portion 26 is 
deformed into a U-shaped annular channel as best shoWn in 
FIGS. 10 through 12. 
As shoWn in FIGS. 10 through 12, during the installation of 

the self-attaching fastener element 20 in a panel 50, the edge 
portion 50b of the panel 50 remains unsupported in the die 
cavity 62 and against the outer surface 28 of the tubular barrel 
portion 26. Further, it should be noted that the radial ?ange 
portion 24 is not driven into the edge portion 50b. Therefore, 
the edge portion 50b remains spaced from the outer side Wall 
68 of the central die post 64. The edge portion 50b is eventu 
ally enclosed Within a U-shaped end portion 32a of the noW 
deformed barrel portion 26 as shoWn in FIGS. 12 and 13. 
Upon forming of the free end 32 of the annular semi-circular 
bottom Wall 66, the U-shaped free end 32 is spaced from the 
frustoconical side Wall 68 of the die button 54 as shoWn in 
FIG. 13. 
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8 
As shoWn in the sequence draWings of FIGS. 15 and 16, a 

panel portion 500 is disposed in the die cavity 62 adjacent the 
radial edge 70 and is incrementally squeeZed betWeen the 
outer side Wall 68 and the adjacent radial edge 70 and the 
radial ?ange 24. The panel portion 500 continues to be 
deformed by the radial edge 70 until the panel portion 500 
substantially, but not completely ?lls the spaces betWeen the 
radial projections 44 of the radial ?ange portion 24. Simulta 
neously, the radial projections 44 deform the panel portion 
500 incrementally radially outWardly from the longitudinal 
axis “x” de?ned by the radial ?ange portion 24 and the tubular 
barrel portion 26. The deformation of the panel is best shoWn 
in FIGS. 15 and 16. Referring again to FIG. 14, the radial 
?ange portion 24 is preferably driven into the annular die 
cavity 62, such that the annular bearing face 38 is spaced 
slightly beloW the plane of the panel 50. This is desirable 
because components attached to the fastening element 20 
preferably lie ?ush against the panel 50. It should be under 
stood, hoWever, that if the installation Was designed to have a 
bearing face 38 ?ush With the panel, normal tolerance build 
up Would result in some of the installations having the attach 
ment component disposed above the plane of the panel 50. 
As best shoWn in FIG. 16, the panel portion 500 is squeeZed 

or deformed incrementally radially into the spaces or recesses 
de?ned betWeen each of the radial projections 44 or against 
the planar surfaces 42 shoWn in FIGS. 1 to 3. In a preferred 
embodiment, the panel portion 500 substantially, but not com 
pletely, ?lls the space betWeen the radial projections 44 as 
shoWn by arroW 78. The frustoconical outer side Wall 68 
adjacent the planar end bearing surface 60 thus serves as a 
Wedge as the ?ange portion 24 is driven into the die cavity 62, 
incrementally deforming the panel portion 500 into the spaces 
or recesses betWeen the radial projections 44. It should be 
understood that the radius of the radial edge 70 can be opti 
miZed to control the amount of panel portion 500 Which 
substantially ?lls the space betWeen the radial projections 44. 
For example, a small radius of the radial edge 70 Will deform 
a larger amount of the panel portion 500 into the space 
betWeen the radial projections than Would a radial edge 70 
having a larger radius. Further control of the ?lling of the 
panel portion 500 into the recesses is provided by the depth of 
penetration of the radial ?ange portion 24 into the panel 
portion 51 Which is a function of the die press setting and the 
die button. 

FIG. 17 illustrates an alternative preferred embodiment of 
the self-attaching fastener 120 of this invention, Wherein the 
con?guration of the radial projections 144 of the radial ?ange 
portion 124 has been modi?ed for improved torque resis 
tance. As described above With regard to FIGS. 1 to 3, the 
self-attaching fastener 120 includes a tubular barrel portion 
126 having an arcuate outer surface 134 and an internal cham 
fered surface 136 and a radial ?ange portion 124 integral With 
the tubular barrel portion 126. As described further beloW, the 
self-attaching fastener element 120 may be a male fastener 
element having a shank portion (not shoWn) or a female 
fastener element having a bore as shoWn in FIGS. 19 to 21 
described beloW. The radial projections 144 are circumferen 
tially spaced and extend radially from an outer surface 142 of 
the radial ?ange portion 124, Wherein the surfaces 142 
betWeen the radial projections 144 are preferably planar and 
generally perpendicular to a radius extending through the 
longitudinal axis “x” The radial projections 144 each include 
an outer surface 147 Which, in a preferred embodiment, is 
cylindrical, but may be planar, as described above With regard 
to the self-attaching fastener element 20 shoWn in FIGS. 1 to 
3. The radial projections 144 each include opposed planar 
generally radial side faces 145. HoWever, in this embodiment, 
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the generally radial planar side faces 145 of adjacent radial 
projections 144 are parallel as shown in FIG. 17 forming 
channel-shaped recesses betWeen the radial projections 144 
having a planar bottom Wall 142 and opposed side faces 145 
as shoWn in FIG. 17. Thus, When a torsional force is applied 
to the self-attaching fastener element 120 following installa 
tion in a metal panel, as described above, the panel metal 
deformed betWeen the radial projections 144 Will be 
deformed against the inclined planar side Walls 145 and radi 
ally inWardly against the bottom Wall 142 providing 
improved torque resistance. 
As described above With regard to FIG. 2, the circumfer 

ential Width Wl of the outer surface 142 betWeen adjacent 
radial projections 144 is preferably greater than the circum 
ferential Width W2 of the outer surface 147 of the radial 
projections 144 and the circumferential Width W2 of the radial 
projections 144 is greater than the radial length L as shoWn in 
FIG. 17. Thus, it is believed that the self-attaching fastener 
element 120 Will provide Superior torque resistance. Except 
for the con?guration of the radial projections 144 described 
above, the self-attaching fastener element 120 may be iden 
tical to the self-attaching fastener element 20 described above 
or the self-attaching fastener element 120 may be a female 
fastener element as described beloW With regard to FIGS. 19 
to 21. As Will be noted, the elements of the self-attaching 
fastener element 120 have been numbered in the same 
sequence and thus no further explanation of the embodiment 
of the self-attaching fastener element 120 is required for a full 
understanding of this embodiment. 

FIG. 18 discloses a second alternative embodiment of a 
self-attaching fastener element 220 of this invention. This 
embodiment of the self-attaching fastener element 220 may 
also be identical to the self-attaching fastener elements 120 
and 20 described above except for the con?guration of the 
radial projections 244 as described beloW. That is, the self 
attaching fastener element 220 includes a tubular barrel por 
tion 226 having a free open end 232, including an arcuate 
outer surface 234 and a chamfered internal surface 236. The 
radial ?ange portion 244 is integral With the tubular barrel 
portion 226, as described above, opposite the free open end 
232. In this embodiment, the opposed planar generally radial 
side faces 245 of each of the radial projections 244 are parallel 
in FIG. 18. This con?guration of the radial projections 244 is 
easier to form using a conventional broach and thus less 
expensive to manufacture. HoWever, the generally radial pla 
nar side faces 245 of the radial projections 244 are also 
substantially perpendicular to a circumferential torsional load 
as described above, providing excellent torque resistance. 
Further, as described above With reference to FIGS. 2 and 17, 
the circumferential Width of the outer surface 242 of the radial 
?ange portion 244 is greater than the circumferential Width of 
the outer surface 247 of the radial projections and the circum 
ferential Width of the outer surfaces 247 is greater than the 
radial length of the radial projections 244 providing signi? 
cantly improved torque resistance over the knoWn prior art. 
The elements of the self-attaching fastener element 220 may 
be otherWise identical to the fastener elements 120 and 20 
described above and are numbered in the same sequence. 
Thus no further explanation of the self-attaching fastener 
element 220 is required for a full understanding of this 
embodiment. 

FIGS. 19 to 21 illustrate a third alternative embodiment of 
the self-attaching fastener element 320 of this invention in the 
form of a female fastener, as noW described. The self-attach 
ing female fastener 320 shoWn in FIGS. 19 to 21 includes a 
bore 322, as shoWn in FIG. 21, Which may be internally 
threaded or tapped or cylindrical to receive a thread forming 
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10 
or thread rolling male fastener (not shoWn). The self-attach 
ing fastener 320 includes a radial ?ange portion 324 and a 
tubular barrel portion 326 having a cylindrical outer surface 
328, a cylindrical inner surface 330 and a free open end 332. 
The open end 332 of the tubular barrel portion 326 includes an 
arcuate annular outer surface 334 and a chamfered inner 
surface 336. As described above, the arcuate annular outer 
surface 334 deforms a panel into a cavity of a die button 
against a center post as shoWn in FIG. 5 and the chamfered 
inner surface 336 may be utiliZed as a piercing surface but 
also contacts the outer surface of the die post reducing the 
force required for deforming the tubular barrel portion 326 
radially outWardly as shoWn in FIGS. 10 to 13 and described 
above. 
The radial ?ange portion 324 includes an outer surface 340 

having a plurality of circumferentially spaced planar surfaces 
342 extending generally perpendicular to a radius extending 
through the longitudinal axis of the self-attaching fastener 
320 betWeen a plurality of circumferentially spaced radial 
projections 344. Each of the radial projections 344 include 
planar generally radial side faces 345 and cylindrical end 
surfaces 346. As described above, the surfaces 342 of the 
radial ?ange portion 324 betWeen the radial projections 344 
may be arcuate, but planar surfaces are preferred and the outer 
surfaces 346 of the radial projections 344 may be planar, but 
are preferably arcuate, such that a circumferential projection 
of the outer surfaces 346 de?ne a cylinder of revolution. In 
this embodiment of the self-attaching female fastener 320, the 
planar side faces 345 of the radial projections 344 are gener 
ally radial, but the planar side faces 345 are parallel as shoWn 
in FIG. 17. That is, the con?guration of the radial projections 
344 are substantially identical to the radial projections 44 
shoWn in FIGS. 1 to 3. HoWever, the planar generally radial 
side faces 345 of adjacent radial projections 344 may also be 
parallel, as shoWn in FIG. 17, forming channel-shaped 
recesses betWeen the radial projections 344 or the planar 
generally radial side faces 344 of each of the radial projec 
tions 344 may be parallel, as shoWn in FIG. 18. A preferred 
embodiment of the self-attaching female fastener 320 
includes a body portion 352 betWeen the tubular barrel por 
tion 326 and the radial ?ange portion 324 having a cylindrical 
outer surface 354 adjacent the radial portion 324 and an 
inWardly inclined frustoconical surface 356 joining the tubu 
lar barrel portion 326. Nevertheless, the tubular barrel portion 
326 is integral With the radial ?ange portion 324. 
As set forth above, the embodiments of the self-attaching 

fastener elements 120 and 220 shoWn in FIGS. 17 and 18 may 
be a male fastener element having a shank portion 22, as 
shoWn in FIGS. 1 to 3, or a female fastener element having a 
bore 322 as shoWn in FIG. 21. If the fastener elements 120 and 
220 shoWn in FIGS. 17 and 18 are male fastener elements, the 
self-attaching fasteners are installed in a metal panel as shoWn 
in FIGS. 7 to 14, Wherein the panel is incrementally deformed 
against and betWeen the radial projections 144 or 244 and 
against the planar surfaces 142 and 242 as described above, 
providing excellent torque resistance for the fastener ele 
ments. If the self-attaching fastener element is a female fas 
tener element as shoWn at 320 in FIGS. 19 to 21, an opening 
may be pierced through the panel during installation by a 
punch as described in the above-referenced U.S. Pat. No. 
4,810,143. 

Test results indicate that at least eight radial projections 44 
are preferred as shoWn in FIGS. 1 to 3. HoWever, depending 
upon the diameter of the radial ?ange portion, the self-attach 
ing fastener element may include a greater number of radial 
projections 144 or 244, as shoWn in FIGS. 17 and 18, provid 
ing superior torque resistance. The number of radial proj ec 



US 7,425,111 B2 
11 

tions can also be tuned to meet various torque requirements 
for a given self-attaching fastener element. Testing has also 
proven that a self-attaching fastener element having a plural 
ity of circumferentially spaced radial projections each having 
planar, generally radial side faces meets or exceeds the torque 
requirements for this type of self-attaching fastener element. 
For example, a 6 MM male fastener element 20 of the type 
shoWn in FIGS. 1 to 3 With a radial ?ange portion 24 having 
eight radial projections 44 provided torque resistance up to 26 
to 28 NM, Which is signi?cantly higher than the industrial 
standard of 14 NM. An 8 MM fastener element 20 having a 
radial ?ange portion 24 including eight radial projections 44 
resulted in torque resistance of up to 42 to 44 NM, Which is 
signi?cantly greater than present industry standards of 34 nm. 
Greater torque resistance is also provided by self-attaching 
fasteners having 11 or more radial projections (144, 244) as 
shoWn in FIGS. 17 and 18. In many applications Where the 
fastener element is a male fastener element as shoWn in FIGS. 
1 to 3, 17 and 18, testing indicates that the shank portion Will 
fail during testing of torque resistance folloWing installation 
prior to rotational movement of the fastener element in a 
metal panel. 
As Will be understood from the above description of the 

preferred embodiments of the self-attaching fastener ele 
ments of this invention, various modi?cations may be made to 
the self-attaching fastener elements With the purvieW of the 
appended claims. As set forth above, the number of radial 
projections may be varied depending upon the torque require 
ments for the application. The self-attaching fastener element 
of this invention may be a male fastener element having a 
shank portion or a female fastener having a bore as described 
above. In a preferred embodiment of the self-attaching fas 
tener element of this invention, the self-attaching fastener 
includes a radial ?ange portion and a tubular barrel portion 
coaxially aligned With the radial ?ange portion having a free 
open end opposite the radial ?ange portion and Wherein the 
outer surface of the radial ?ange portion includes a plurality 
of circumferentially spaced radial projections each having 
planar, generally radial side faces, Wherein the planar gener 
ally radial side faces extend generally perpendicular to a 
circumferential torsional force resulting from the application 
of torque to the fastener portion of the self-attaching fastener 
element, such as by applying a female fastener element to the 
shank portion 22 of the fastener element shoWn in FIGS. 1 to 
3 or the bore 322 shoWn in FIGS. 19 to 21. 

In a preferred embodiment, the circumferential Width Wl 
of the outer surface of the radial ?ange portion betWeen the 
radial projections is substantially greater than the radial Width 
W2 of the outer surface of the radial projections and in a 
preferred embodiment, the circumferential Width W1 is at 
least tWice the circumferential Width W2. Further, in a pre 
ferred embodiment of the self-attaching fastener of this 
invention, the radial length L is greater than the radial Width 
W2 of the radial projections. HoWever, as set forth above, the 
planar generally radial side faces 45, 345 may be aligned With 
a radius extending through the axis “x” of the radial ?ange 
portion and tubularbarrel portion as shoWn in FIGS. 1 to 3 and 
19 to 21, the opposed planar generally radial side faces 245 
may be parallel as shoWn in FIG. 18 or the planar generally 
radial side faces 145 of adj acent radial projections 144 may be 
parallel as shoWn in FIG. 17. As Will be understood, the 
self-attaching fastener element, is preferably formed of steel 
and is preferably harder than the metal panel 50 to Which it is 
attached. 
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The invention claimed is: 
1. A self-attaching fastener element, comprising: 
a tubular barrel portion having an open free end; 
a radial ?ange portion integral With said tubular barrel 

portion opposite said open free end having an outer 
surface; and 

said outer surface of said radial ?ange portion including a 
plurality of circumferentially spaced radial projections 
each including an outer surface having a diameter 
greater than said tubular barrel portion and said outer 
surface of said radial ?ange portion betWeen said cir 
cumferentially spaced radial projections being planar 
and having a greater circumferential Width than a cir 
cumferential Width of said outer surface of said radial 
projections. 

2. The self-attaching fastening element as de?ned in claim 
1, Wherein said circumferential Width of said radial ?ange 
portion betWeen said circumferentially spaced radial proj ec 
tions is at least tWice said circumferential Width of said outer 
surface of said radial projections. 

3. The self-attaching fastening element as de?ned in claim 
1, Wherein said circumferential Width of said outer surface of 
said circumferentially spaced radial projections is greater 
than a radial length of said circumferential ally spaced radial 
projections. 

4. The self-attaching fastening element as de?ned in claim 
3, Wherein said circumferential Width of said outer surface of 
said circumferentially spaced radial projections is at least 
tWice said radial length of said circumferentially spaced 
radial projections. 

5. The self-attaching fastening element as de?ned in claim 
1, Wherein said circumferentially spaced radial projections 
each have opposed planar generally radial side surfaces 
extending from said outer surface of said radial ?ange portion 
to said outer surface of said circumferentially spaced radial 
projections. 

6. The self-attaching fastening element as de?ned in claim 
5, Wherein a radial projection of said opposed planar radial 
side surfaces of said circumferentially spaced projections 
extend through a longitudinal axis of said radial ?ange por 
tion. 

7. The self-attaching fastening element as de?ned in claim 
5, Wherein said opposed planar generally radial side surfaces 
of each of said circumferentially spaced radial projections are 
parallel. 

8. The self-attaching fastening element, as de?ned in claim 
5, Wherein said opposed planar generally radial side surfaces 
of adjacent circumferentially spaced radial projections are 
parallel. 

9. The self-attaching fastening element as de?ned in claim 
1, Wherein said outer surface of said circumferentially spaced 
radial projections is cylindrical. 

10. The self-attaching fastening element as de?ned in 
claim 1, Wherein said self-attaching fastening element is a 
female fastener having a bore through its longitudinal axis. 

11. The self-attaching fastening element as de?ned in 
claim 10, Wherein said female self-attaching fastening ele 
ment includes a body portion betWeen said tubular barrel 
portion and said radial ?ange portion having a diameter 
greater than said tubular barrel portion but less than said 
radial ?ange portion. 

12. The self-attaching fastening element as de?ned in 
claim 1, Wherein said self-attaching fastening element is a 
male self-attaching fastening element having a shank portion 
integral With said radial ?ange portion having a diameter less 
than said radial ?ange portion. 
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13. A self-attaching fastener element , comprising: 

a tubular barrel portion haying a free open end; 

a radial ?ange portion integral With said tubular barrel 
portion opposite said free open end having an outer 
surface; and 

said outer surface of said radial ?ange portion including a 
plurality of circumferentially spaced radial projections 
each including an outer surface and opposed planar gen 
erally radial side surfaces extending from said outer 
surface of said radial ?ange portion to an outer surface of 
said circumferentially spaced radial projections. 

14. The self-attaching fastening element as de?ned in 
claim 13, Wherein said outer surface of said radial ?ange 
portion between said circumferentially spaced radial proj ec 
tions has a greater circumferential Width than a circumferen 
tial Width of said outer surface of said radial projections. 

15. The self-attaching fastening element as de?ned in 
claim 13, Wherein a radial projection of said opposed planar 
generally radial side surfaces of said circumferentially spaced 
radial projections extends through a longitudinal axis of said 
radial ?ange portion. 

16. The self-attaching fastening element as de?ned in 
claim 13, Wherein said opposed planar generally radial side 
surfaces of adjacent circumferentially spaced radial projec 
tions are parallel. 

17. The self-attaching fastening element as de?ned in 
claim 13, Wherein said opposed planar generally radial side 
surfaces of each of said circumferentially spaced radial pro 
jections are parallel. 

18. The self-attaching fastening element as de?ned in 
claim 13, Wherein a circumferential Width of said outer sur 

face of said circumferentially spaced radial projections is 
greater than a radial length of said circumferentially spaced 
radial projections. 

19. The self-attaching fastening element as de?ned in 
claim 13, Wherein said outer surface of said radial ?ange 
portion between said circumferentially spaced radial proj ec 
tions is planar having a Width greater than a circumferential 
Width of said outer surface of said radial projections. 
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20. A self-attaching fastening element, comprising 
a tubular harrel portion having a free open end; 

a radial ?ange portion integral With said tubular harrel 
portion opposite said free open end having an outer 
surface; and 

said outer surface of said radial ?ange portion including a 
plurality of circumferentially spaced radial projections 
each including an outer surface having a diameter 
greater than said tubular harrel portion and opposed 
planar generally radial side surfaces extending from said 
outer surface of said radial ?ange portion to said outer 
surface of said circumferentially spaced radial projec 
tions and said outer surface of said radial ?ange portion 
between said circumferentially spaced radial projec 
tions having a greater circumferential Width than a cir 
cumferential Width of said outer surface of said radial 
projections. 

21. The self-attaching fastening element as de?ned in 
claim 20, Wherein said circumferential Width of said radial 
?ange portion between said circumferentially spaced radial 
projections is at least tWice said circumferential Width of said 
outer surface of said radial projections. 

22. The self-attaching fastening element as de?ned in 
claim 20, Wherein said circumferential Width of said outer 
surface of said circumferentially spaced radial projections is 
greater than a radial length of said circumferentially spaced 
radial projections. 

23. The self-attaching fastening element as de?ned in 
claim 20, Wherein a radial projection of said opposed planar 
generally radial side surfaces of said circumferentially spaced 
radial projections extend through a longitudinal axis of said 
radial ?ange portion. 

24. The self-attaching fastening element as de?ned in 
claim 20, Wherein said opposed planar generally radial side 
surfaces of each of said circumferentially spaced radial pro 
jections are parallel. 

25. The self-attaching fastening element as de?ned in 
claim 20, Wherein said opposed planar generally radial side 
surfaces of adjacent circumferentially spaced radial projec 
tions are parallel. 


